TheOpen 
University 


Science Supplementary Material S271 MSAQ 
$271 Discovering Physics 


S271 


Mathematics — Self-Assessment Quiz 


The S271 Summer School offers you the opportunity to remedy any mathematical 
deficiencies that are impeding your progress with the course. It will help you to 
judge the extent to which you should give priority to maths revision as opposed to 
other activities. 


The Quiz should be attempted without consulting books and before you attend the 
Summer School. Note the marks you obtain (out of 36) and the time taken. If you 
drop a significant number of marks or find that the time you take is excessive, do 
make use of the tutorial help available at the Summer School. Further guidance will 
be given at the Summer School. 


Arithmetic 


Questions 1—5 should be done without using a calculator. 


1. Evaluate (3 — 4) — (1 — 2) — (7 — 9). 


2. Evaluate SrexDZI 
(4 x 102) x (103) x (-6 x 104) 
3. Evaluate =e S192 š 
na OETA) 
4. Simplify S 


5. Express a; + 1) as a percentage of one. 


(6.941 + 0.37)? 


(8.702 x 10-7) + ¥ 35 
and express. your answer to four significant figures. 


6. Use your calculator to evaluate 


Algebra 


7. Express (a + 4)(a — 2) without brackets, combining like terms. 
8. Determine the value of ¢ from the equation 2¢ + 5 = 9 — t. 
9. Rewrite the equation v = u + at so that t is expressed in terms of v, u and a. 


s? + 4s 


10. Determine the value of s from the equation =l 


11. Determine the value of x from the equations x + y = 1 and x — y = 3. 
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Units and dimensions 


In Questions 12 and 13, F is the magnitude of a force, t is a time interval, and / is a 
distance. 


12. What are the dimensions of F? 
13. What SI units, if any, does the quantity C have in the equation F = C/r-2? 


14. Using the conversion 1 eV = 1.6 x 10-!9J, write down the energy 32J in 
electronvolts. 


Graphs 


FIGURE 1 
15. What is the gradient of the line in Figure 1? 


16. What is the gradient dy/dx of the line whose equation is 2y = 3x — 1? 


FIGURE 2 


17. Estimate the gradient of the displacement-time curve in Figure 2 at 
t = 2 seconds. 


18. At what time(s) is(are) the speed(s) of the object described by Figure 2 equal 
to zero? 


19. The volume of a sphere of radius r is srr, Sketch the graphs of V against r 
and V against 7°. In each case, write down the gradient at r = 0. 


FIGURE 3 


Geometry 


20. Without using the degree to radians key on your calculator, express 45° in 
radians (to three decimal places). 


21. What (to three significant figures) is the area of a circular path 2m wide 
which surrounds a circular flower bed of radius 5m? 


22. Without using a calculator, write down approximate values for sin 0, cos @ 
and tan 0, where 0 = 0.04 radians. 


23. Calculate values for the length of side AB and angle œ in the triangle ABC 
shown in Figure 3. 


24. At how many points does the curve of cos @ versus @ cross the @ axis in the 
interval —180° < @< 180°? 


Exponents, exponentials and logarithms 


25. Evaluate 8-13. 


Sa A 
26. Express 52 in terms of 5 to a single power. 


PA be Express y (102)? in terms of 10 to a single power. 
p 


28. An isotope decays exponentially with time constant 1s. What percentage of 
the original nuclei are left after two seconds (to two significant figures)? 


29. Without using a calculator, evaluate In (e). 


30. The quantities x and y are related by the equation y = 4x3. What would be the 
gradients of graphs of (i) In y versus Inx, and (ii) log y versus log x. 


Vectors 


31. Which of the following are vector quantities: momentum, electric charge, 
kinetic energy, time, force and displacement? 


32. An object has an accelerationa of magnitude 5 ms~2. The a, and dy 
components of acceleration are 4m s? and 2m s~ respectively. What is the value of 
a, (to two significant figures)? 


33. Two vectors a and b are oriented in the y-z plane as shown in Figure 4. Each 
has magnitude 4 units. Find a- b and a X b. 


az 


FIGURE 4 


Answers to Self-Assessment Quiz 


Question Answer Marks Further Work 
E 2 1 
Ds 4 1 
F 3 x 10!2 1 Read MAFS Block 1. 
4- 11/6 l Do Supplementary Exercises. 
5 220% 1 
6. 8.904 1 


a +2a-8 1 
8. t = 4/3 1 
9; t = (v — u)/a 1 
10. s=-3 1 
EE 2 1 


Read MAFS Block 2 
(not Sections 2.5 or 2.6). 


Do Supplementary Exercises. 


13. kg l 
14. 2x 102 eV 1 


Do Supplementary Exercises. 


Read Mathematics in $271, Section 1. 


(By 0.5m s! 1 
16. 3/2 1 
17. 2ms! 1 
18. t=Os l 


Read MAFS Block 3. 
Do Supplementary Exercises. 


Reread S271, Unit 2, Section 2. 


12: [MLT~] 1 | Read MAFS Block 2, Section 2.6. 


19. See Figure 5 > 


N= 


V 


a 


FIGURE 5 V versus r: gradient at r = 0 is 0. V versus 7°: gradient at r = 0 is 47/3. 


4 mark + mark 


Question Answer Marks Further Work 


20. 0.785 radians 1 
2A 75.4 m2 1 
22. sin 0 = 0.04, cosĝ0= 1, 44 PoS: 
Do Supplementary 
tan 0 = 0.04 4 Exercises. 
252 a=60°, AB = 50m | 
24. At two points 1 
25: 1 1 
= Read MAFS Block 2, 
26. 57 1 Section 2.5. 
TIE 103 (or -103) 1 Do Supplementary 
28 14% l Exercises. 
s o 
29 2 l Read Mathematics in S271, 
: Sections 2.9-2.11. 
30. 3,3 D2 2 
31. momentum, force, 5 Read Mathematics in $271, 
displacement 1 Section 2.12. 
32. 22ms or—2.2ms7 1 Reread Unit 2, Section 3. 
355 a -b = 8 units, 1 Do Summer School 
a Xb = 13.9 units? 1 ees 


oriented along x axis 


TOTAL = 36 


*(— 1 for each error) 


Score advice 


If you scored fewer than about 22 marks or took an hour or more to complete this 
quiz, it is highly likely that your enjoyment of and success in S271 is being 
prejudiced by a lack of maths skills. Probably your main need is practice. Do make 
use of the formal and informal maths sessions organized at Summer School, and 
consult the tutors about particular areas of weakness. 
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